Background: The incidence of child labour, especially across the developing nations is of 14 global concern. The use of children in employment in developing economies constitutes a 15 major threat to the societies, and concerted efforts are made by the relevant stakeholders 16 towards addressing some of the factors/issues responsible for the menace. Significant risk 17 factors include socio-demographic and economic factors, including poverty, neglect, lack of 18 adequate care, and exposure of children to various grades of violence, parental education 19 status, gender, place of residence, household size, residence's type or size, wealth index, 20 parental survivorship and household size. Objectives: This study, therefore, focuses on 21 identifying socio-demographic/economic and geospatial factors associated with child labour 22 participation. Methods: We utilised 2014 Demographic and Health Survey (EDHS) from the 23 Ministry health and Population in Egypt, with the record of 20, 560 never married children 24 aged 5-17years engaging in economic activities, in and out of their home. The data focused 25 on demographic and socio-economic characteristics of household members. Multivariate 26
Introduction 47
The General Assembly of the United Nations issued in 1989 (Resolution 44/25) a convention discipline modules involved the identification of a single child age 1-17 years for whom the 137 questions in the modules would be asked depending on the child's age. If the household 138 included more than one child in the age range, the child for whom the modules were 139 administered was selected using a Kish grid 1 . If the selected child was 1-14 years, the Child 140 Discipline module was administered for the child. To account for the selection of one child 141 per household, the child discipline data are weighted. The weight is based on the de jure 142 population of children age 1-17 years [8] . 143 Description of outcome variables 144 The 2014 EDHS considered the never-married children aged 5-17 years who are involved in 145 economic activities inside or outside the home according to the child's age and a number of 146 hours worked. However, The MICS program has defined thresholds based on the child's age 147 and the number of hours a child worked during the week to classify children's involvement in 148 economic activities (MICS2014). This study, however, has used the ILO classifications 149 which are classified based on the number of hours worked per week into three groups as 150 follows: A) Less= 16rs a week; B) between 16 and less than 45hrs a week; and C) over 45hrs 151 a week. 152 The economic activities were classified into three groups, such as: 155 We considered the following socio-demographic factors and the associated risk factors of the 156 child labour as explanatory variables: child's age (5-17years) , sex, household size, place of 157 residence, wealth index, mother education, father education, parental survivorship and violent 158 discipline approaches against children. The wealth index was used as proxies for the socio- Figure 2 shows the multilevel 166 risk factors of child labour that applied to this study.
Risk factors and covariates

167
Statistical Methods
168
Let and represent the type of work and probability of working hours respectively.
169
Let working hours of at least 15hr diseases be ( ); working hours falling between 16 and = 1 170 45hrs a week be ( ), and the working hours of over 45hrs a week be ( ).
We assume that is distributed as a multinomial distribution, such that: Odds Ratios (OR) and their 95% confidence intervals (CI's) were estimated.
201
Multiple imputations Analyses (Missing data)
202 This dataset has a significant proportion of missing data (S5 Table) although the missingness 203 is concentrated only in a few variables. At this stage, we will assess the monotone patterns 204 and the joint probability of missing across variables; thereafter which we will identify the 205 potential predictors of each variable that requires modelling ( [19] , [20], [21] , [22] ).
206
One analytic option is to use only that dataset with complete observations, or we can replace 207 the missing values, through a process termed 'imputation'. The simplest imputation replaces 208 the missing value with mean or median value for that variable; though, this is not a desirable 209 process, especially when one is examining the relationships between variables.
210
However, the more sophisticated method, termed 'multiple imputations', predicts missing 211 values for a variable using existing values from other variables. The predicted values, called 212 "imputes", are substituted for the missing values, resulting in a full data set called an 213 "imputed data set" [23] , [19] . This method imputes dataset using standard procedures for 214 complete data and combining the results from these analyses.
215
No matter which complete-data analysis is used, the process of combining results from 216 different data sets is essentially the same. In other words, we use the data from units where 2) Perform the chosen statistical analysis on each of these imputed data sets by using standard 226 procedures.
227
3) The results from the complete data sets are combined "average" for the inference to 228 produce one set of results.
229
Analyses based on Multiple imputed data will avoid bias only if enough variables that predict 230 the missing values are included in the imputation models. Therefore, including as many 231 predictors as possible tends to make the missing-at-random assumption more plausible [20] . 232 However, including more than 25 predictors will increase the variance explained in the Markov chain (MCMC) [16] [27] method showed there was no significant difference 244 between EM algorithm and MCMC method for item imputation; and that the number of items 245 used for imputation has little impact, either [17] . 246 However, in this study, we have applied MCMC method based on pseudo-random draws and 247 this will allow us to obtain several imputed data. It is known that MCMC can be used with On the other hand, if the subjects are withdrawn from the study for ethical reasons, missing 260 would not be MAR. This type of missing-data mechanism is called missing not at random 261 (MNAR). For such missing data, the reasons for its missingness must be accounted for in the 262 model to obtain valid results. We looked at missing data patterns and also assessed the extent 263 of missing in the variables that were included in the analysis. Nonlinear relationships were 264 treated using semiparametric models (e.g. generalised additive models (GAMs) [ including violence against children, aged 5-17 years in Egypt with respect to the weekly 286 length of working hours in jobs that are hazardous, non-hazardous and household-based.
287
The following factors were significantly associated with Non-hazardous wage work (see S3
288 Table) : gender of a child (P=0.002); residence type, household size, place of residence and 289 wealth indices (P=0.001 each); violent discipline approach, especially: psychological 290 aggression (P=0.002) and physical punishment (P=0.08). However, the following factors: work, all the factors were highly significant (each with P=0.001).
297
Further, the percentage of male children exposed to child labour is largely higher than those 298 of female children, irrespective of the job type (Non-hazardous, hazardous and household-299 based work) and the length of jobs, except for female children in a household job, and are 300 working at least 16 hours weekly have the higher percentage of 69.1% and 61.5% 301 respectively than the male children. Also, children from rural communities are more exposed 302 to child labour than their colleagues from urban cities with higher percentages across the 303 board of job type and hours spent at work.
304
Children living in the medium household and into non-hazardous jobs are apparently having 305 highest exposure rates (53.6%, 50.5% and 50.7%) compared to their mates in both small and 306 large households, irrespective of the hours spent at work. Children from Lower and Upper 307 Egypt were engaged in non-hazardous and household jobs and they have the highest 308 percentage across the three periods of a job than others from another region. However, for the 309 hazardous jobs, children from the Lower Egypt area seem to have the highest percentage of 310 exposure to child labour.
311
For the wealth indicators, children from the poorest homes were more exposed into non-312 hazardous jobs with the following percentages (68.4, 53.8 and 44.4) for the three hours of at 313 least 16 hours, 16-45hrs and "above 45hrs" respectively than their colleagues at the remaining 314 wealth indices. The same with the poorest children working at least 45hrs in both hazardous 315 and household jobs have a higher percentage of exposure to child labour than their colleagues 316 from the remaining homes.
317
Children born to women without formal education, under non-hazardous jobs, irrespective of 318 the hours spent at work, are mostly exposed to child labour with following percentages: 319 52.7%, 56.8% 62.4%, compared to children of mothers with some levels of education. Also, 320 children whose both parents are alive seem to be most exposed to child labour under 321 household job condition than their mates without living parents. 322 Finally, children that have experienced psychological aggression and physical punishment are 323 mostly exposed to child labour than those without such experience across the job types and Columns 1&2 present the odds of children working "less than 16 hours" weekly as against 335 those working "between 16 and 45 hours" weekly, under Non-hazardous working condition.
336
For example, the results show that female children (with male children as reference category) 337 working less than 16hrs (OR: 1.3; with 95% CI: 1.2-1.5) are more likely to be impacted by 338 child labour than those working 16 to 45hours (OR: 1; 95% CI: 0.3-1.5). Also, for those 339 under household job, female children working between 16 and 45hours (with OR: 1.7; 95% 340 CI: 0.9-3.2) are more likely to be involved in child labour than those working at less than 341 16hrs weekly (OR: 1.2; 95% CI: 0.7-2). Finally, under the hazardous working condition, Children living under medium household who are working 16-45hrs weekly (with OR: 1.4; 359 95% CI: 1.3-1.6) have increased the risk of child labour in the non-hazardous job than those 360 of hazardous and household jobs. However, for those children in the large household, and 361 working less than16hrs a week under hazardous condition (OR: 1.6; 95% CI: 0.5-2) may 362 likely to have a higher risk, compared to others at the two other working environments.
363
The poorer children working under the hazardous condition for "less than 16hrs" weekly 364 (OR: 1.93; 95%CI: 0.29-12.8) are likely to be most at risk compared to their colleagues 365 subjected to the two other working conditions. The same experience goes to the middle-class 366 children (OR: 2.3; 95%CI: 0.4-10.07). However, for the children from the richer and the 367 richest families, those under household job and are working "less than 16hrs" weekly, or 45hrs are more likely to be at risk of child labour than other children who are in the other two 369 working conditions.
370
The half-orphans whose fathers are dead tending to be more exposed to the risks of child 371 labour, under non-hazardous and household-based job than those whose mothers are deceased, 372 irrespective of the hours of labour. However, for the children exposed to hazardous jobs, 373 those with deceased mothers are more likely to be at risk than those with deceased father.
374
Further, children who are exposed to psychological aggression and are working 16-45hrs 375 weekly (OR: 3.7; 95%CI: 1.5-9.5), under non-hazardous job, are more likely to be at risk of 376 child labour than their counterparts subjected to the two other working conditions. The same 377 with children subjected to severe physical punishment. However, the risk likelihood is 378 highest for children in household jobs, who are subjected to physical punishments, especially, 379 those working less than 16hrs weekly (OR: 9.3; 95%CI: 4.2-20.8).
380 Figure 3 shows the structured spatial effects of child labour. The results confirmed evidence 381 of regional differences in the likelihood of a child exposed to different type of works. From 382 the graph, it is clear the North-eastern region of Egypt has a higher likelihood of child labour 383 than most other regions. Using Frontier governorate as a reference, children residing in Upper This study emphasises the significance of seeking child protection against engaging in any 390 job or task that could be hazardous, interfere with education, or damage his or her health or 391 physical, mental, spiritual, moral or social development in line with the UN convention. On 392 the note of which we find it imperative to investigate impacts of socio-demographic factors 393 and the associated risk factors on the child labour in Egypt. We reviewed how poverty, 394 declining economic conditions, and rising inflation continue to worsen the situation across 395 various parts in Egypt. To achieve the aim of this study, the UNESCO (2015)' statistics on 396 the distribution of children aged 5-14 years, of the school age who engages in child labour 397 across different sectors, are examined. 398 We then cross-classified the economic activities of the children aged 5-17, who are never-399 married and are of the school age, based on the number of hours worked per week, subject to 400 ILO classifications against the socio-demographic and spatial factors to determine the level of 401 association between these factors and the nature of jobs these children are exposed to. We 402 went further to determine which of the socio-economic and spatial factors and the associated 403 risk factors are likely to expose these children to the risks inherent in the various labours they 404 are engaged.
405
From the results, we found that gender, age, household size, place of residence, regions, 406 violent discipline method, parental education and survivorships and wealth status of the 407 children are all predisposing factors of the children to the child labour at different working 408 conditions. Specifically, we found that the percentage of male children in non-hazardous 409 jobs; working longer hours are more than female children. However, more than 61% of Further, we found that children aged 11-15 are more at risk of exposure to child labour than 419 those aged over 15 years. The same goes to the rural children, who have higher chances of 420 exposure than their colleagues from urban cities. Children from the poorer homes, those 421 whose fathers are dead and those subjected to psychological aggression and physical 422 punishment are more likely to be lured into child labour.
423
Apparently from on our findings so far, one could argue that there is evidence of child labour 424 in Egypt and that socio-demographic and spatial factors greatly predispose majority of the 425 children to it. 
